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Abstract of J P9304733 

PROBLEM TO BE SOLVED: To provide a 
compact and inexpensive projection optical 
device which projects the image of an object 
surface provided by a film image or a video 
image on a screen and which can easily rotate 
the object surface or an image surface in a state 
where the aberration compensation 
circumstances of a final image surface and image 
magnification are kept constant. 
SOLUTION: This projection optical device 
projecting the image of the object surface 10 on 
the screen 5 is equipped with a projection optical 
system P1 icluding a diaphragm 2, a lens group 3 
on the object surface side from the diaphragm 2 
and a lens group 4 on the image surface side 
from the diaphragm 2. Then, the lens group 4 is 
provided so that it can be rotated and decentered 
with the diaphragm 2 as center. By rotating and 
decentering the lens group 4, the image surface 
50 is rotated in a state where the image distortion 
of the final image surface 50 is kept nearly 
constant. 
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-0.0057 


(-10, 10) 


0.0013 


-0.0013 


0.0244 


-0.0012 



(8) 
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too 39] &6tznkTmebm&tm8frt>* znim 
08*> h&mm-mzmmxz hzt . 

[0040] 09 «, @2(C7ir«ft»*^ISt=JS^ 
HI 0£EI*L$:V>IH»#Kfc:J: oafflEHSJcffitTT 

«Bft« grp4.ftKG 1HG.X 

0' 0.000 683.583 

1 0' -10.000 586.632 

2 0' -20.000 696.861 



[004 2] 

fcT-r *MM«c <k 0 «K s ft £ ^® cojffi« 
£ x ? y - y_tiz a»-r & s»#¥§arca -> -c , ftH 

[0®tfofa#^SiB^] 

[HI] *«WfcflR4»»3e^S!l^ l MlzMf&mt 
[02 ] 01 K^t^i^^£Wt-&f^3te^«« 

wwtJst-f-^fcKs^-na-c**). 0 (a) . 0 
( b > mtm < c ) Mi&mommmto • , . 

20° 

[03 ] H2C*-riS«£:mvcttffifctS»t6ftj5!&>6 

0-c* o . 0(a) . 0(b) mm ( c ) immcom 

mjH&WO' . 10° . 20° 0*ft^«r^UTV^S. 
[04] aftj^flsffl (tg^'^-v) ox$"J-v± 

*tT5r*-fft) $r^-r0T'S> 0 , 0(A) , 0 ( B ) RXf 

0(O tt«H*>fi»a«a t o • , i o • . 2 o • <?>m 

[05 ] *^c^S^3t^S<7)fffi^<5Ht3*3ttSS: 

[06 ] ®3\iz5x'?m&t&?k*tthm&t^w.<?> 
w^m&tzcDymz^-tmxh'o , 0 <a> at>*0 

(B) tt«B<0«WSft** t 0* . 6. 6 8 7' 0*§-££ 
[07 ] 06K^^gt;mvC^M^tt6^?.a»£> 

mx-h 0.0(A) mm ( b > tt«ii?>ttgMj££<o 



^O^>X^{401^-ri»Oi:|iltT'» ifWIOCD 

T . r OBJ . Y j (i^H 1 0 <Ti Yffl^lS) tcj& o 

[0 04 1] 
[f*7] 



IMG.Y 1MG.Z IHG.ANG 0BJ.Y 

0.000 0.000 0.000 0.000 

35.726 0.000 -10.000 10.000 

70.367 0.000 - 20.000 20.000 



* . 6. 687° <0*&£jj*LTH.6. 

[08] mnmrnms (Wf-w-y) <nx?v-y±. 
vtzmmm® (natrij**-*) tw&<m^mmm m 
»T^rr» ) Zm-tmvh 0.0(A) mm ( b m 
wmnmmft&tfo'' . 6. 687- <o*£-£SKi/a* 
4. 

[09] H2K*t1ft»3(5^l!B(c*J^Tftffi*«af[SI 
KtJEtTTfir^«&L^J£^-r0TS>O. 0(A).. 

0(b> st^0 ( c ) inmcommwfio • . io 

[fl^oiftsfl] 

1 Busi^ita 
io Hffi 

PI S»*5*96 

2 R0 

3. 4 f-<?l/>-Xf¥ 

3 1—33. 4 1—44 \y>X 
rl-rl4 U>Xm 

5 X7V-> 

5 0 i&M 

la Htt&TftKa 
10 0 %H 
P2 
20 

6 uyxffif 

6 1—6 3. 6 4 — 6 6 L->"X 

7 T7*-^^U-^XSP 
7 1—7 3 uyx 
rl— rl8 

9 XfV—y 

9 0 fi® 



(9) 
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(A) 
ttiGAar o- 



(•tO. 10} 

\ 


(-1 ». 0 ) 


( 9 . SO) 


£ o. 0 ) 

• 




4 



0. 2 n m 



[03] 
(B) 



l-H. »•> 

\ 


i-n. 0) 


C 0. £0) 


C 0. 0 ) 


t to. SO) 





cc; 



tDBAB 


2 0 ' 


(-10. t 0 > 


(-40. 0) 


\ 




< 0. to 


( o. o> 






( 3 0. «0) 


( to. 0) 







(10) 



04 7 




(11) 



#lffi¥9-3 04733 



[07] 



CA) 



CB ) 



I- I 0, t 01 



r o . id 



I 19. 101 



< O . 0> 



• .10. 0> 





6.687 ' 


( 10. 10) 


1 10. 0 J 


# 


• f 


1 0. 1 0 > 


< 0. 0 1 






t- 1 0 . 10) 


t - 1 C . 0 ) 






4 





2 . 5mm 



(A) 



(B) 



JSgttifi"* -f X 04 2 5.2 0001 



(12) 
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[09] 




(C) 




QOBjamm 1 (jp) 02) 5t H 4^ |^ ^ $g (a) cnmnmrn^ms^ 

#^¥10-282451 

(43)&BIB ^10^(1998)10^230 



(51) IntCL 6 ttWIW F I 

G0 2B 27/18 G0 2B 27/18 Z 

13/08 13/08 



si#5!a>»4 ol o£i6H) 



(21)fflS»^ 


1#K¥9 -86264 


(71)tflHA 


000006079 










(22)fflHB 


¥^9¥(1997)4^4 0 


















(72)&KI# 


IS 






















(74)ftS!A 





(54) KSW©**] ff)M9#X¥3 



(57) mm 




»*i:-rs. 



(2) 



ftfflW- 10-282451 



[3*** i ] i w&z 2&mzi&m\vm>hvx®. 
uyxatsru ua&)s>xmt* 

& 0 J: 0 «/NHfc: . 0 (cK$ LTjlu vXimWZ 
ft. f^HL-yXJ: 9Jg/h»c^3r<i:i IoUUlOIEU 
yX^ffiBSft. St^hfflltfcSUyXtcJsv^T, «r 
ftWBii: i>^h(l!tc|6]*^-C[HlffiT* «3 , 
Byfei^XS^tl/frLTV^^ffirt-C. iiu!yfc>dBHl® 

i&Ltz®*>mzic¥mz&^x . arco^^mim 

I <S?i -<? 0 |<l o* 

1 6»i -<9 0 i : liK&at 2^ffi<o^-r«*<o*ew 

[»*«2] mm&uyxmz&^x, &t>m.*m 
\,zhhvyx\t, mimmt ^wzkmizfafr^xamx- 

mx < , wKi'>'Xs<o»&L,Tv*& 3 i t ffii*it\ 

Nf <1 . 70 

^f>50 

(IU 

Nf : U^XottWOdfMBW* 
t/f : U>XcD&®<0#fC 

[ft«iB4 3 mmm^yxmza^x . mias o «t 
»$g 3 cn>\^i\Mzim<r>®#>sm*F&h. 

Nb>l. 65 
k n<3 5 

Nb : %\,>xnism.0>&wm* 



[0001] 

imx-wogmizmmztiz. vAmm>yrm^2 
xmzwzk&wm* L,x®M~rh®&%frMzm-h 

i>cr>Xh%>. 
[0002] 

iztm-t^wtm^m^tix^. znt><m#>®. 
mmm.mz£ix\z. zxfv-yfrwt 
xmmt&&vx'Zh<vx\ x7v->wmm<vwfi 

[ 0 0 0 3 ] fflU M«**w>*iai*»fex^ y-yjcfc 
i>n«mmztix^z>. mm. i#hpp5-i 1928 

3^$fK>1t0BT5 - 1 3 4 2 1 S#ft 
[0004] 

[^Hj^^uiefc-rsigja] l*»lw>>, ±k« 

OS^SftT^asaWte^-Cli, nyA7 h-fk^ 

t>l'yXg^uyX»<0^ft*«< U3>A7 Hfc£ 
[0005] 

jc. i<z®.*2<zmi l zw&mwim'bi,x 
®M^htm\y>xjkz?iL, %<rxmv>xmi. & 

%<ti>2-O<7)\/yXM£<0ffif8.ZixX^X, *<DU> 
X»tt. SV>C(S^LTffiS§ixT^O. «S>NBH£BB*> 
6lfc«c«MRiB*'C+B«[«S:»« L£V 

^X**EB$*t. *coftW^XJ:"5»W«t=^ 3 Sr<i:t 
loJSLh^IEW-^X^geS^n, *fc«/h«t=*SU>' 

v.mzi/ yxwnm'C* lx^z x- , mssfcxm 

I 6i -e a 1 <i o- 

1 «i -<9 0 1 : i&imt2<ximco%rtit)j£<7>mt 



(3) 
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X'foh. 

[0006] &tz, mut9& uyx&izm^x. 

wmnmttwzftvx. iw^^^JStM 
a*, mum^&km^hh^yxmm^. x^^m 

[0007] mttmi/yxmzti^x , «t 
iJkkmtzbhu>x<r>mmK UTe)3kttx%mzm& 

N f < 1 . 7 0 

vf>50 

fit, 

Nf : \syxcr>mn<7)dmm$fm 
uf ■. uvxc^mn^Wi 

X'foh. 

[0 0 08] -?■ LT. Hute^i^yx^tcfev^. Mlfi 

mx<o m'hmx*z<o& o cssts-f & Btrtem v >xcom 

Nb> 1.65 

vn<35 

fiU 

n b : m u >-xwaE«<7) d wtmmm 
uh ■. nu>x<v!&n<7)ftwt. 
x-hb. 

[0009] 

l e i -e a i <i 
zwmza^x, \0i-& o \\ii<xwmt2<xim 

t. fflytmtzx *)%L±-th&mms.tf$tk*z><nx\ 
znzm]Ei-&KMzu>xffi<?)m'bM,i>M±Zit%ii 
tu&th-r. ztuzxv&uyxmizMtt&minm 

I <9i -<9 0 I <7° 
&mz£^X±lZ>T~f*:&&'hZ<X'Z &<?>X\ 

u>xtLxjiK>m^z^o. uyx^m^m 

£ J; 0 j^r < -T & *a*"C * s #V y X$¥ tcfctt-S. JRH*f 

j&wsafcfr**:*). &\syxwtzmm.-t&t:sbt l z<£m 

%isyxcDtfmZ'J'-&<-?&WtfVZ> . i^wt^b 
[00 14] 4*:, m^iXh\^yX^\y^yhC0&-ts: 

firKWiC^-frs vcmE^*»^, *«(c*s < warn 



TKIW-i . 1 <X«£*W>2rrtlJ&»£» 2<K* 

VH^Dt?t:2oliLhc7)ixyXgf^<ii.^it fcfc. 1 

<zimfrt> 2&m i ffi&x'>pmmi$.£&&L%^ffiiRk-t 
hmizx*). i/yxs^jayA-? biz-thmz^m 

[00 10] 4fc. «*)J:»)«MN«tc. ROfcBIJSLT 
fti^yX#ua$*u *oft^yX4D8S/jN«ci!^:< 
ti, lotl±coiE^yX*{|eg$ixi,»*>'M4Lo. ^ 

U-fey h 'J y ?{Ci£< LCD (liquid cryst 

al display) ^CCD (charge coupled device) ^?<7) 

[ooii]4fc, Wti>m'b&mMi l z.h&uyXiz&^ 
x. mmmmt iiM'mtzfafr-ixwmx'fot) . vyx 
ffi<vm>bLx^&¥mftX'&*mmmfrbmiii-tz>mi 

iOftV^ilcoOcouyXJKS+Sra 

■rStfiBlf ftS-aiE-r S^*>*-C'# £ . * £fc*fc«/HR 
ffifflSt&Sl^yXtcti^Ts LTfiiECD^V-fc 

CDWC DWC0Aaj^5g^tCiS-& L-W"< =Sr& . 
[001214*:, JaT«*fl^£»fc*»Wa4 t 

( 1 ) 

[00 1 3 3 Stt. OTcWf^£«^W4 OH 
4U\ 

(2) 

[0015] st^taitcft^i^yxii, mtm 
mtbt&XMizfofrix&mx'h*) , -eo^tuwa^ 

ft^^S^mWHBI^iaoitt*^ 4 < . u>-xs 
<of«j, -e<ofefc^lIU^BcoSIS*-[e]lc*rLT, 4 0^c^v^ 

4 o^v^itooouyx^^sra 

3a-T&4dfc:ffiW:'L.Jt«**i:**T. ^(*=t LTfi* 
OA7-?-!^itft. «Ttatt< vyx^<r>AWm%.Z 

i/hn7* -^^.^^'v-iaBt 1/ y Xvn* ••/ ^ £ 

[0016]fU, {I'll^i 4 ^ T r K X A 4 3 =5rill 

* zw*:fttt2>wx\ mu^mAmmmzMLxmm 



(4) 
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mxvmmzi&itt&mwx'thnx-. lcd^cc 

Nf <1 . 70 
v f >5 0 

fflU 

Nf : U>Xcr>mM<7)dmM$T& 

v f : wxffyym^^ 

x-hh. Mi>i£.±imzb&is>xte^ n\s>xco&mz 

Nb> 1 . 6 5 
v n<3 5 

fit. 

Nb : n.VyXcr,^cr>dUm^ 

x$>&. & ( 5) <n3k<fr*<>\-ixht . nisyxiz&mzc 

*). (6) cogkftZfttlZ t , «B/h«ffi«tc«<iEU 

too 1 93 £7t, uyxcr>%.m£. mmxim&wfc 

t twx\ isyxcDmrnrnzmfflNinzj: <o uyxmz 
MftL-r&wtfX'Z&titb. f&titzmm#ki&axh&m. 

[0020] m i comtmm} ±m<t)X o te&wzm 
tz ttzx vmimzmtfoemffiZMTizvrt. m i 

HHCj5**J:3fc, 2&<»ffi ((iffi) 2<oWft#tt, ift 
il/yXS3a(IJ:oT. lft&ffi (Uttffi) lfcffcfc 

izjfck&mttz . zcom^. mjmzm^&mztiz 

(MOBJ> ( l&flMSl ) 
4>'D{ag--X0=-1160 
Y0=0. 00000 
Z0=0. 00000 
(90=30 

X 'J TIM X- • -Ymax=400 , Ymi n=-400 
Zmax=400, Zmin=-400 
(SIIMG) (2iJC*iB2) 
4>'LMag- -XI =99. 1377 
YI =-55. 4967 
ZI =0.00000 
EISA- 01=21. 8812 

[00 24] 

<g r P 1_1 > 
m 1 ®BH ■ -Xl.l=-59. 7486 
Yl_l=51.2852 



[0017] ±ti, &i>WJzmizbh\syX<vi&'gtf. 

(3) 
(4) 

^ftJHflSt, Z<r>\syXTmL-th\m&M&* 

mwyxx-mjL-thmmmte**) , ^ ( 3 > 

[0018]$ 35:9 J: Olt/MrCKO KBWW* 

(5) 
(6) 

[0 02 1 ] ta#U>-XSf3a{i. 03^TJ;at;. 

cDfl^S^ffi/J^lfflOtt^^J: < . 5>*|cflK> 
L7t»J^^®*^^ami l/y^B ( g r P 1 ) , 
1 8W>*ffi*MKffitf0jE U- >"X#>£>2r&m 2 U VXff ( g 

r P 2), \mnftmimmett.\syxfre*%:z>%i3v 

yXffi (gr P 3)JB(grps), 1 tfcO^B^ 
»Sl/yXA^iS^4 1/yXSf ( g r p 4 ) , 1 

tt<9jEP>'Xa»£$r*SS51''>'XSf («rp5) , 
(OjEUV'Xj^fcfcSSeuyXS <grp6) . lfttfO 

HB^ffl<ojEi^yX3&^^S^7 i/yx» ( g r p 
7) jLommzixx^z,. 

[0022] ^, 3e**««*l8RcOfiaB«flUi. ffi 
Wlz WCS^CiSft £ Srf X« , Y«fi.VMcffitcSlS 

Eflfli. #l^>-X«ftjSS:*LTV^. ifc, Eteft 
ttfcfHS 0 £IE fc U #tc ^X<*>*£<±as 1 Baffin 
^tSr+'Di: LxmmLX^Z. ZtL^afomftzyx 

h^r-yayT-?* iHTiz^-t . 

[0023] 
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[00 25] 



[0026] 



[00 27] 



[00 28] 



[00 29] 



Z1_1=0. 00000 
WnSA'~ 01.1=25.7746 



ml_l 399.481 



0.00000 1.48749 70.4400 



<gr P l_2> 
m 1 HDB1IA-XL2— 54. 1053 
Yl_2=61.4611 
Zl_2=0. 00000 
HIE*!- 01.2=25.6877 
CftHcolB^-] [SWacr] CfflHSIBt:) CdlSSSf^NdD C^^d] 



m 1_2 47.7885 



0.00000 1.00000 



<g r P 2> 

m 1 Mffilf ■ -X2=-37. 5566 
Y2=22.9885 
Z2=0. 00000 
m^n- 02=6.00492 



m2_l -158.305 
m2_2 -73.7782 



16.6567 1.84666 23.8200 
0.00000 1.00000 



(grp3) 

miSffiH^-X3=13.0631 
Y3=16.3008 
Z3=0. 00000 
0«fc- 03=57. 8801 



m3_l -198.734 
m3_2 -177.440 



11.2111 1.74950 50.0000 
0.00000 1.00000 



(grps> ap r ) 

YS=0. 00000 
zs=o. 00000 
EIfeft-0S=o:OOOOO 
CftS^IB-^] (B*gcr] CffiMt) Cd«JB«f*NdD C^D^S] 
(SDapr) oo 8.74961 

0.00000 1.00000 

<g r p4> 

miSffiH^-X4=27.2377 
Y4=-2. 29788 
Z4=0. 00000 
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[00 30] 



[00 3 1] 



[00 3 2] 



[00 3 3] 



EMEft— 04=20. 9200 



m4__l 
m4_2 



-28.7924 
429.261 



3.68200 1.79504 
2.00000 1.00000 



28.4000 



< g r p 5 > 

gll®EBJl/5"'X5=33.0144 
Y5=-4. 91204 
Z5=0. 00000 
EHEft— 05=24. 0712 



m5_l 
m5__2 



-74.5811 
-28.6282 



4.38758 
0.00000 



1.48749 
1.00000 



70.4400 



(grp6) 

miSffi3l^--X6=38.1066 
Y6=-5. 48701 
Z6=0. 00000 
Slteft- 06=18.9532 
Cffiffi^ie-^D [Wfgcr] MBit) CdiafflSf^Nd] C#S*^d} 



m6__l 
m6_2 



-6204.22 
-24.2770 



7.20000 
0.00000 



1.51821 
1.00000 



65.1600 



(gr P 7> 

mi®MTR^--X7=49.0423 
Y7=7. 04436 
Z7=0. 00000 
EfflKft- 07=19. 7831 

48.2372 



m7_l 
m7_2 

CBH3BS3 

«Im 1 _ 1 
^SIml_2 
«Hm2_l 
«Im3_l 
^Im4_l 
»ffim7_l 
«Im7_2 



64.9145 



a4 

1.62665E-06 
8.49078E-08 
-1.70323E-06 
-6.36014E-08 
-1.34575E-05 
-1.09605E-06 
-1.28095E-06 



7.02884 
0.00000 



1.74950 
1.00000 



d] C^fli^dD 
50.0000 



[0034] V2sY*7? ^ i.*)^ ift 



a6 a8 a 10 

-2.56008E-10 -1.88562E-15 1.09405E-17 

-4.35520E-10 4.88129E-13 -1.70444E-16 

3. 16992E-10 -1 . 66917E-13 9. 56467E-17 

8.37176E-11 -4.92968E-14 1.48230E-17 

-1.31158E-08 -1.33412E-10 -7.70981E-14 

2.43506E-10 -6.81077E-13 -2.46167E-16 

3. 89689E-10 -1 . 11860E-12 9. 00515E-17 



(7) 



0-2 8 24 5 1 



1 6i -e 0 1=8. ii 

Z'fc<0. ±M&kf¥& ( 1 ) ZffitzLX^&WtfftfrZ. 

Nf = 1 . 487, i/f = 70. 44 

Nb=l. 795, >^n = 28. 40 

x = f(y, z)=cr'/U+(l-£c 
+ a 4 r« + a 6 r 6 + a 8 r 8 + a 10 r 1 " 
[00 3 6] ZniZlZ&WT. 

r = ( y2 + z 2 ) 1/2 

e : 2«Cflffi^5^-^ (#f|HJiK:miTtt£TOlSJ6 
^ffilCOWCl. 0) 
c : (ft^flc rCVmm) 
a : 

z wsZ izitx-t & *t= <fc 0 s M*ffi«ffi#*[# £>*i & . 
[ 0 0 3 7 ] H4 ti. *HS6m^3t^^<J: m%hix 
54HP«jK'Oh-C<Od, g, dtenxrtvVyJT? 

5AT'*>s. H5«. i5it<MiaT-j)-5-r. innaon 

5. 

[0038] im2(7)mtmmj 06tt, #fWi<o*2 

2 i^ftlii (-ffiffi) 2 coH&fttt . S» 1/ y X» 3 b tc J: 
ot. a^LSrtUiMRflS (ft®) 1 izmtbiztiizkim 
$*i&„ C<0*&, ii*|6j»J^$ixSi:#xTt 

<ft®OB J> ( ltfflHHl ) 
4>'l>ffiffi-XD=-1160 
Y0=0. 00000 
Z0=0. 00000 
EMfcft- 00=30 
X U TIM X- • •Ymax=400 , Ymi n=-400 



X'h 0 s ±iE*ffc* ( 3 ) - ( 6 ) SrSSfc LT^S*** 
$<^. r-^JUio. 8 9 7T-&&. ffi, ± 

[0035] 



2 r 2 ) 1/2 } 



<MIMG> 



Zmax=400, Zmin=-400 
(2&«®2) 
••XI =84. 0146 
YI =-30. 9784 
ZI =0.00000 
1=35. 7660 



[0042] 



<g r P 1_1 > 

mi®ffiW-xi_i 



ml_l 



103.479 
Yl_l=59.7904 
Z1_1=0. 00000 
6>1_1=19.2058 

162. 



(7) 



[00 39] g^l/yXP3bii, 07tC7K-ri^t. 

fifcfcMJ: 0 . i>&*®Mza<7)mkX'fo 

SVHc«'t>LfcWM^N*ffi*^^.&MSl lx>Xp ( g 
rpl), ltSc^frffl^KcOjEU-yXA^ =5:4^2 U 
>-Xff ( g r P 2 ) , 1 &W>tWl33cffiOiEl'>'Xa»<i> 
Wf31/yX|f(grp3) , SO (grps) , 1 

&<om^M$®oftuyxa>4>3:.SSS4 wxm ( g r 
p4). i^jE\^>x^^tm5^yxm (srp 

5) , l®.<r)JL\s>Xfrh%hm6U>Xffi (grp 

6) , l*Sc<0WM^ffi<0iEU'>'X*^^rl)^7V>'X 
S(gr P 7) i"5«j£3ivO*4. 

[ 0 0 4 0 ] 3C*«<O«J«B««0fflJB»ft{i. ffi 

{±B#H-HI 9 SrIEfc t . yXtXteliSS 1 
[004 1] 



CffiRBHIt ] 
3 18 



0. 0 
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0 0 00 



1 . 48749 



70. 44 0 0 



[0043] 



[0044] 



[0045] 



[0 046] 



[0047] 



(grp 1_2> 

*1HBSHA-X1_2 = -1 03. 438 

Yl_2=58. 3648 
Zl_2=0. 00000 
1.2=19.6135 

m 1_2 41.9275 

0.00000 1.00000 



<gr P 2> 

H 1 ffiffiH*---X2=-65.9359 
Y2=20.6381 
22=0.00000 
EMfift- - 02=15. 6342 

m2_l 227.839 



m 2__2 



-548.330 



t] Cdifta*f*Nd3 C^tti/d) 
4.37658 1.84666 23.8200 
0.00000 1.00000 



<g r P 3> 

fgl®ffilI£-X3=-45.9122 
Y3=18.3993 
Z3=0. 00000 
HHSft- -£3=50. 9297 
CfflBOie-^D CftWScr) CffifSPBt] Cd«BJff*Nd] C^li^dD 
m3_l -144.881 

17.2675 1.72000 52.1400 

m3_2 -124.099 

0.00000 1.00000 

< g r p s > (^0 ap r ) 
4"M4S--XS=-5 

YS=0. 00000 
ZS=0. 00000 
I3teft---^S=0. 00000 
CfflB^)IB^3 CftWlcrD CfBRMt] CdlRfflSfspNdD CR9*S3 
(gOapr) oo 9.96046 

0.00000 1.00000 

(grp4> 

m 1 ffiffiWjS-"X4=0. 566515 
Y4=-2. 33161 
Z4=0.0O0OO 
016ft- 04=24.2725 
CftB^IB^] Cft*¥8cr] (BHIt) C dtRKJf*Nd 3 C#»*/d3 
m4_l -33.8089 

1.89998 1.73300 28.2400 



(9) 



WBS¥ 10-282451 



m4___2 



120.430 



[0048] 



[004 9] 



[00 50] 



[00 5 1] 



2.00000 



1.00000 



< g r p 5> 

miffiffiH*--X5=3. 55479 
Y5=-2. 85140 
Z5=0. 00000 
HHs^- #5=24. 9736 

m5_l 343.033 



m5_2 



-40.3070 



10.0715 1.62041 60.2900 
0.00000 1.00000 



(gr P 6) 

l£lMffi7l/£-"X6=14.0744 
Y6=-7. 81086 
Z6=0. 00000 
lilted- • -#6=23.6965 

m6_l -300.805 



m 6_2 



<gr P 7> 



m7_l 
m7_2 



-32.3919 



•X7=39.9628 
Y7=12.9572 
Z7=0. 00000 
#7=63.0969 

34.4571 

38.2662 



7.00000 1.62041 60.2900 
0.00000 1.00000 



a6 

«Iml_l 3. 4 

- 1.1 96 7 2E- 1 3 



«lml_2 4.22352E- 

fWSm2„l 1.92590E- 

fKfflm3_l -5.23005E- 

«Im4_l -8.48016E- 

Mlm7_l 3.25227E- 

«®m7_2 3.62810E- 

[00 5 2] ±!£nyxh^S/3yr-?J;9s 

2<X«ffic7)^«JKcO*e^ffiii. 
I #i -0 O 1=5. 77 



13.2270 1.48479 70.4400 
0.00000 1.00000 

a4 

a 8 a 1 0 
0434E-06 -1. 06193E-09 
2. 5829 IE— 18 

-1.14637E-09 9.03502E-13 -4.28219E-16 

2.05654E-13 -7.48644E-17 

1.33050E-12 9.61069E-16 

2.80318E-11 6.95203E-14 

5.81389E-14 9.47093E-17 

1.89569E-13 -3.94822E-16 



-2.36251E-10 
1.01631E-O9 
-6. 91491E-09 
-8.98208E-11 
-2.38756E-10 



Nf = l. 487, v f = 70. 44 



(10) 



mmW- 10-282451 



Nb=l. 733, i/n = 28. 24 

X'fo*) , ±fB^#i^ ( 3 ) - ( 6 ) £8tfcl/C^4*# 

S^>tc, r-j-^Jtfii. ooot'£>-?>. 

[ 0 0 5 3 ] H8«, *5«B«»S»0***K:J: 0»4><t 
i>. 

[00 54] Cm 3 <7)|HS&^JS» H 1 0 ti, **MB<J01B 

2&«ra(mffi) 2«a«3fe«. a»uvxsP3c 

fei-st, B7L&v>l<*flt09 (4MB) l KSSIrttcJfc*; 
[00 5 5] &mv-yxffi3 cli, E 

>BJ> 

was 



( g r P 1 ) . lfe^ffi#^®<7)iE^>-Xd^^i»m 
2 I'fXS (grp2),g!)(grps), 1 ftOfr 

3) , l^co]EUyXi)^^:i,m4UyXm (gr P 

4) , lVtcr)]El'yXfrt>%&m5l/yXm (grp 

5) , ift<7)m&ftmm<7>sLisyxfrhti:hm6\syx 
m (gr P 6) ioaussft-o**. 

[00 56] 3e*^**KR«fiBSB8»«i. tf 

itfttHaofexi: u. mzuyxcoifrsim 1 ®^wn 

h 9 9 v- 3 >f-^ 3: tST&frt . 
[0057] 



I MG> 



1 1 1 iZTp-ti. o 

( i <mm i ) 

••X0=-1160 
Y0=0. 00000 
Z0=0. 00000 
••00=30 

••Ymax=400, Ymin=-400 
Zmax=400, Zmin=-400 

(2&«®2) 

••XI =84. 2741 
YI =-41. 5221 
ZI =0.00000 

••0 1=3 2. 4 5 6 2 



[00 58] 



(grp 1_1 > 



.i =• 



94. 9023 
Yl_l=46. 1706 
Z1_1=0. 00000 
Ellfeft- -<9 1.1=21. 7834 

mil 180.350 



0.00000 



1.64000 



58.6100 



[00 5 9] 



(grp 1_2> 
m 1 ffiffiTHjS- "Xl_2=-88. 7229 
Yl_2=43.6865 
Zl_2=0. 00000 
EMEfc- <91_2=20. 4102 

mmcoi^ (finger) 

ml_2 45.5627 



0.00000 



1.00000 



[00 6 0] 



(11) 



mm 1 ?- 10-282451 



[006 1] 



[0062] 



[0063] 



[0064] 



<g r P 2> 

mBBH£-"X2-34.9300 
Y2=6. 33503 
Z2=0. 00000 
EHSft- #2=8.64336 

(iWScr) CHBHt] Cdttajf*NdD C»«t*/d3 
m2_l 163.924 

6.48271 1.84666 23.8200 
m2_2 -2 53. 06 2 

0. 0 

0000 1. 00000 

<g r P s> (KO ap r ) 

Wfi[l-XS=0. 000 0 0 

YS=0. 00000 

zs=o. 00000 
Eieft-^S=0. 00000 

(KDapr) oo 9.37033 

0.00000 1.00000 

(grp3> 

tB 1 OOIBXRjK— X3-3. 98614 
Y3=-2. 43622 
Z3=0. 00000 
m&ft-e 3=17. 9215 
CflB^ie-^-D CiWftcr] CffiH^t] Cd«UBSf*NdD C^ti^dD 
m3_l -42.9306 

7.38698 1.84666 24.5100 



m3_2 112.103 



0.00000 1.00000 



< g r p 4 > 

*lBBHW*-X4=10-8266 
Y4=-8. 99673 
Z4=0. 00000 
SHEA... 6>4=19. 1922 

m4_l 348.555 

10.3189 1.62041 60.2900 



m4_ 2 -45.3048 



0.00000 1.00000 



< g r p 5 > 

JHlBB8Wjft-X5=23.0614 
Y5=-5. 73616 
Z5=0. 00000 
HIEft- 6>5=15- 5245 

m5_l -3272.68 



(12) 



mm 1 ? 10-282451 



[00 6 5] 



[0066] 



m5_2 



< g r p 6 > 



m6_l 
m6_2 



CH«R) 



-37.1363 



•X6=44.7786 
Y6=15.6405 
Z6=0. 00000 
-96=52.7078 

38.9681 

38.9478 



a4 



7.00000 



0.00000 



1.62041 



1.00000 



60.2900 



CURBS t] Cd^Jfr^NdD um»d) 



10.4222 



0.00000 



1.74950 



1.00000 



50.0000 



a6 



a8 alO 
2.10924E-13 -1.59424E-17 
3.7 1 028E- 1 0 



«Iml_l 3.02129E-06 -1.08565E-09 
«Iml_2 3.48356E-06 

-8. 88328E-13 2.99176E-16 
#glm2_l -6.40672E-07 7. 25692E-10 

-9. 25753E-13 4.49748E-16 

«Im3_l -4.21130E-06 -2.04360E-08 1.72658E-10 -4.83368E-13 

^fSm6_l 9.85175E-07 -1.67872E-09 1.39183E-12 -3.84829E-16 

MHra6_ 2 1.85686E-07 -1.45423E-09 2.07828E-12 -1.16074E-15 



[0067] ilBnyxh^^v-a yx-^J: 0. 1& 

I 6i -6> 0 1=2.46 
X'fo*). ±te^fr^ ( 2 ) 

Nf =1. 640, uf = 58. 61 
Nb=l. 84 7, i/n = 24. 51 

t*o , jje*!** ( 3 ) - ( 6 ) tatfcu-cv^w 

4h&»4. TiHEJt«±l. OOOT-J>£. 

[0068]H12(1 *HSi^ffi<7)3fc^(cJ: Ofcfc 
tl&&mffi#4>bX'C0d. g. cWk<7)^'7\~y-iT 
yy&X'foh. 01 3«±, RIt<MlftH*C»'oT. R0 

Scots' £>o£i,4-&<. ifc. «fafflSfciSv>JB#-C« 

[00 69] 

[01 ] *^<03Sl^ift»JB«)3^***^«* 
BO. 



[02 ] nmmmomz isyxmmmz 

[03 ] *&wcomicomtmm(oimu>xm$:*t 
mm. 

[04 ] *^comi ^St®.««3t^^X^-y 
[05 ] *%BJ<omi «OHtt^SSW3t^*COMft0. 

[06 ] ^^ff)m2comtmmcoiSB^yxmmm.^ 
[07] *mmf&2cr>mmmrtk&vv73!t*7Kt 

[09] *»^m2^l0BB«O3C^iR«SllllH. 

[0io] *%pmm3<7>mMmmco&Buyxmmm 

Sr*SV^c3tSS0. 

[01 1] *&WcDM3comkBBcO®BU>Xm£^ 

■tmam. 

[012] *^^*3<OSeii»JB<03l£¥»^JK»y h 
[013] *^HJ^3coH]ife^«^^cOMft0. 

[«F-tcoiftHfi] 

1 lyctaa 

2 2&&B 
3a~3c imuyxm 



(14) 



ftHPPl 0-28245 1 



OBJ(ymax-left) 



[04] 
OBJ(ymiu-cenier) 



OBJ(yni ax-right) 



ai-. 



*H8 



Cf a i -e.i 



[09] 



CONST Anamo : 1. 00001 = Scale x 4 
Image plane Y-AXIS 

-> ZrAXIS 



— I J— 
0.1 -fci 



Cl- 




0.1 n 



0.1 n 




Y.12J299.Z-MJ0I42 



Y-13.5M7.Z-0 

0.1 t 



Y-l2-5a39,2-14jl>ia 





0.1 ~ 










01 -Oil 




If/: *' 
* • 









obj(ymax,zmax) 



CHI 3] 



CONST Anamo : 1.00014 « Scale x 4 
Image plane Y-AXIS . 

-> Z-AX3S 




obj(ymax»zmax) 



(15) 
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[07] 




OBJ(vmax-left) 



[H8] 

OBJ(ymax-ccnter) 



OBJ(ymax-right) 



OBJ(ymax-left) 



[112] 

OBJ(ymax-ccntcr) 



OBJ(ymax-right) 



Y-U.4C01 .Z-ILQU7 

0.1 t 



v— ii.wJ i.z»i 3.sa? 



Y-U,7SII.Z-ir»n 

0.1 -, 




0.1 t 




Y-C 0113975,2-1 4^111* 
0.1 -, 



Y-4.00tt»3*Z-0 
M, 



Y-O6J13073J— 14J1II9 
0.1 n 



7.i -0.7" 



YKIQ470702Z-- 13.798 




0.1 n 



-<fr 



7i -oT 



Y-I4JH23.Z-0 

0.1 



Y-13.9135.Z-I4.0C06 



Y. 1X785,7- 1VW7* 
0.l n 



Y=13J0I.ZJ> 
Oil*. 



y*=J}.7S9,Z»-l>.7078 



(16) 



[Ell 0] 
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